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2 
DISPLAY DRIVING DEVICE to generate an operating current under application of a high 

supply voltage so as to supply driving voltages to the display 
BACKGROUND OF THE INVENTION panel ; a low supply voltage operation unit configured to 

operate under application of a low supply voltage lower than 
1. Field of the Invention 5 the high supply voltage thereby to control the high supply 

voltage operation unit ; and a reuse circuit configured to 
The present invention relates to a display driving device receive the operating current from the high supply voltage 

to which a plurality of supply voltages having voltage levels operation unit and supply the operating current to a ground 
different from one another are applied for its operation . side via the low supply voltage operation unit so as to apply 

10 the low supply voltage to the low supply voltage operation 
2. Description of the Related Art unit . 

According to the display driving device of the present 
In general , the operating voltages of semiconductor invention , the operating current flowing through the high 

devices have been decreased , for example , to 1.2 V as a supply voltage operation unit is supplied to the ground side 
result of their miniaturized internal circuits . This has 15 by the reuse circuit via the low supply voltage operation 
achieved reduction in their power consumptions . Since the unit . This causes the low supply voltage to be applied to the 
circuit part of a display driving device is also configured as low supply voltage operation unit and thereby achieves the 
a semiconductor device , a logic circuit such as a control effective utilization of the operating current of the high 
circuit operates at a low voltage . An output stage including supply voltage operation unit . Thus , the power consumption 
output circuits each configured to output a driving voltage to 20 of the display driving device can be reduced . 
a display panel , on the other hand , requires a high operating 
voltage such as 7 V in order to generate driving voltages BRIEF DESCRIPTION OF THE DRAWINGS 
corresponding to luminance levels of pixels , respectively , 
for example . A preceding stage circuit such as an input FIG . 1 is a block diagram illustrating the configuration of 
interface unit for a video signal operates at a medium 25 a device for driving an organic EL display according to a 
operating voltage such as 1.8 V , for example . Since the entire first embodiment of the present invention ; 
display driving device cannot operate at a single low voltage FIG . 2 is a chart showing the range of a driving voltage 
as just described , reduction in power consumption has not of the device illustrated in FIG . 1 ; 
progressed much . In display driving devices used in mobile FIG . 3 is a circuit diagram illustrating a specific configu 
devices such as recent smartphones , however , reduction in 30 ration of a reuse circuit in the device of FIG . 1 ; 
power consumption , among others , has been demanded to FIG . 4 is a block diagram illustrating an exemplary 
obtain high - definition display and to avoid frequent charging driving device presented to compare the power consumption 
of batteries , which are main power supplies . thereof to that of the device of FIG . 1 ; 
As a conventional technique , Japanese Patent Kokai No. FIG . 5 is a block diagram illustrating the configuration of 

2007-122156 discloses a voltage regulator that can generate 35 a device for driving an organic EL display according to a 
one or more desired voltages from a high voltage . In second embodiment of the present invention ; and 
addition to a first regulator circuit that generates a first FIG . 6 is a diagram illustrating an arrangement and wiring 
supply voltage by stepping down an external supply voltage , example when circuits of the device of FIG . 5 are integrated . 
the voltage regulator includes a second regulator circuit and 
a third regulator circuit . The second regulator circuit and the 40 DETAILED DESCRIPTION OF THE 
third regulator circuit each operate using the first supply INVENTION 
voltage as a power supply and each step down the external 
supply voltage using an element for stepping down a volt Embodiments of the present invention will now be 
age . The second regulator circuit and the third regulator described below in detail with reference to the drawings . 
circuit can generate a second supply voltage and a third 45 FIG . 1 illustrates the configuration of a display driving 
supply voltage , respectively , using a voltage controlling device according to a first embodiment of the present 
driver elements each of which uses the stepped - down volt invention . Note that FIG . 1 illustrates power supply lines 
age as an input voltage , and can output the generated second and drive output lines and omits control lines and signal 
and third supply voltages to respective loads . supply lines between circuits . 

In such a conventional display driving device , however , 50 The driving device includes a driver unit 12 that drives an 
reduction in supply voltage or operating current for the organic EL display panel 11 , and two power supply units 13 
purpose of achieving reduced power consumption may fail and 14 that provide supply voltages to the driver unit 12 . 
to obtain desired characteristics , require changes in operat The organic EL display panel 11 is configured , for 
ing conditions , or , in some cases , increase the manufacturing example , by arranging a plurality of organic EL elements in 
cost of the device when a circuit change is made in order to 55 a matrix shape as pixels . The power supply unit 13 generates 
obtain desired characteristics . Thus , it has been difficult to a medium voltage MV ( medium supply voltage ) as a supply 
reduce power consumption easily . voltage . The power supply unit 14 generates a high voltage 

HV ( high supply voltage ) that is higher than the medium 
SUMMARY OF THE INVENTION voltage MV . 

The driver unit 12 includes : an MV circuit 21 to which the 
In view of the aforementioned circumstances , it is an medium voltage MV is applied as a supply voltage ; an LV 

object of the present invention to provide a display driving circuit 22 ( low supply voltage operation unit ) to which a low 
device that can reduce its power consumption relatively voltage LV ( low supply voltage ) that is lower than the 
easily and effectively . medium voltage MV is applied ; an HV circuit 23 ( high 

According to one aspect of the present invention , a 65 supply voltage operation unit ) to which the high voltage HV 
display driving device configured to drive a display panel is applied as a supply voltage ; and a reuse circuit 24 to 
comprises : a high supply voltage operation unit configured supply the low voltage LV to the LV circuit 22. The HV 

60 
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circuit 23 corresponds to an output stage of the driver unit each of the reference voltage generation circuit 41 and the 
12 and outputs driving voltages VOUT to the organic EL operational amplifier 42. The medium voltage MV is applied 
display panel 11. The MV circuit 21 is , for example , a unit to the reference voltage generation circuit 41 and the opera 
that receives an input image signal and generates , according tional amplifier 42 as a supply voltage . The reference 
to the input image signal , luminance data of pixels for each 5 voltage generation circuit 41 is a reference voltage genera 
display line in the organic EL display panel 11. The LV tion unit that generates the low voltage LV as a reference 
circuit 22 is a control circuit , which is a logic circuit , voltage on the basis of the medium voltage MV . In order to functioning as a stage preceding the output stage of the obtain the low voltage LV from the medium voltage MV , the driver unit 12. The LV circuit 22 controls the MV circuit 21 reference voltage generation circuit 41 includes , for and the HV circuit 23 on the basis of a synchronization 10 example , a simple constant voltage circuit having a Zener signal of the input image signal . 

The high voltage HV , the medium voltage MV , and the diode and a resistor or a voltage - dividing circuit having two 
resistors connected in series , and a voltage follower . low voltage LV are all positive voltages , and satisfy the 

relationship of HV > MV > LV as mentioned above . In the The voltage follower of the reference voltage generation 
present embodiment , HV = 7 [ V ] , MV = 1.8 [ V ] , and LV = 1.2 15 circuit 41 uses the low voltage LV supplied by the constant 
[ V ] . voltage circuit or the voltage - dividing circuit as an input 
Each of the driving voltages VOUT , which the HV circuit voltage , and outputs the low voltage LV at a low impedance . 

23 outputs to the organic EL display panel 11 , is what is The operational amplifier 42 is a switch driving unit that 
called a source driver output . As shown in FIG . 2 , each of drives each of the field - effect transistors 43 and 44 on and 
the driving voltages VOUT has a range of a voltage VOUT , 20 off . A positive input terminal of the operational amplifier 42 
( for example , 3 [ V ] or more ) that is sufficiently higher than is connected to an output terminal of the reference voltage 
the low voltage LV to a voltage VOUTH ( for example , 5 [ V ] generation circuit 41. A negative input terminal of the 
or less ) that is lower than the high voltage HV . operational amplifier 42 is connected to drains of the field 

A voltage application line 31 and a ground line 32 are effect transistors 43 and 44. An output terminal of the 
individually connected to each of the MV circuit 21 and the 25 operational amplifier 42 is connected to gates of the field 
reuse circuit 24. The voltage application line 31 is an effect transistors 43 and 44. A source of the field - effect 
application line of the medium voltage MV that is connected transistor 43 , which is a first switching element , is connected to an output terminal of the power supply unit 13. The to the voltage application line 31. A source of the field - effect ground line 32 is a grounding line the same as the ground transistor 44 , which is a second switching element , is line of the power supply units 13 and 14. A current IMV 30 connected to the relay connection line 34. The drains of the obtained by the medium voltage MV , which is supplied via field - effect transistors 43 and 44 are connected to the voltage the voltage application line 31 , flows into the MV circuit 21 application line 35 . and the reuse circuit 24 as an operating current . The current 
IMV then flows from the circuits to the ground line 32 . The start - up circuit 45 connected to the voltage appli 

A voltage application line 33 and a relay connection line 35 cation line 35 and the ground line 32. When the power is 
34 are connected to the HV circuit 23. The voltage appli turned on , the start - up circuit 45 temporarily applies a 
cation line 33 is an application line of the high voltage HV start - up voltage SV1 that is approximately equal to the low 
that is connected to an output terminal of the power supply voltage LV to the voltage application line 35. Although not 
unit 14. The relay connection line 34 also functions as a shown in the figure , the start - up circuit 45 is connected to the 
ground line dedicated for the HV circuit 23. A current IHV40 voltage application line 31 and generates the start - up voltage 
obtained by the high voltage HV , which is supplied via the SV1 on the basis of the medium voltage MV , for example . 
voltage application line 33 , flows into the HV circuit 23 as The start - up voltage SV1 is generated only during a period 
an operating current . The current IHV then flows from the from the power activation to a time when the operation of 
HV circuit 23 to the relay connection line 34 . the LV circuit 22 becomes stabilized . 

The relay connection line 34 is connected to the reuse 45 The start - up circuit 46 is connected to the relay connec 
circuit 24. The reuse circuit 24 is connected to a voltage tion line 34 and the ground line 32. When the power is 
application line 35 ( second voltage application line ) to turned on , the start - up circuit 46 temporarily applies a 
output the low voltage LV to the voltage application line 35 . start - up voltage SV2 ( for example , 2.0 to 2.5 [ V ] ) that is 
The voltage application line 35 and the ground line 32 are slightly higher than the medium voltage MV to the relay 
connected to the LV circuit 22. A current ILV obtained by the 50 connection line 34. Although not shown in the figure , the 
low voltage LV , which is supplied by the reuse circuit 24 via start - up circuit 46 is connected to the voltage application 
the voltage application line 35 , flows into the LV circuit 22 line 33 and steps down the high voltage HV to generate the 
as an operating current . The current ILV then flows from the start - up voltage SV2 , for example . The start - up voltage SV2 
LV circuit 22 to the ground line 32 . is generated only during a period from the power activation 

As illustrated in FIG . 1 , the driver unit 12 includes 55 to a time when the operation of the HV circuit 23 becomes 
external connection terminals 16 to 19. The driver unit 12 stabilized . 
connects to the organic EL display panel 11 , the power The clamp circuit 47 is provided between the relay 
supply units 13 and 14 , and an external ground via the connection line 34 and the ground line 32 to prevent the 
external connection terminals 16 to 19 . voltage of the relay connection line 34 from excessively 
As specifically illustrated in FIG . 3 , the reuse circuit 24 60 rising to 3 [ V ] or more , for example . The bypass capacitor 

includes : a reference voltage generation circuit 41 ; an opera 48 is a capacitor provided between the relay connection line 
tional amplifier 42 ; field - effect transistors ( PMOS and FET ) 34 and the ground line 32 to prevent ripple in the voltage of 
43 and 44 , which serve as switching elements ; start - up the relay connection line 34 . 
circuits 45 and 46 ; a clamp circuit 47 ; and a bypass capacitor In the driving device having such a configuration , once 

65 the power supply units 13 and 14 start operating to provide 
The voltage application line 31 ( first voltage application supply voltages , the start - up circuits 45 and 46 first start 

line ) and the ground line 32 are individually connected to operating immediately . This raises the voltage level of the 

48 . 
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voltage application line 35 to the start - up voltage SV1 and employing the reuse circuit 24 included in the first embodi 
the voltage level of the relay connection line 34 to the ment . The driving device illustrated in FIG . 4 includes a 
start - up voltage SV2 . regulator 51 that converts the medium voltage MV , which is 

The reference voltage generation circuit 41 generates a the output voltage of the power supply unit 13 , to the low 
reference voltage , which is the low voltage LV . The refer- 5 voltage LV . The low voltage LV , which is the output voltage 
ence voltage is supplied to the positive input terminal of the of the regulator 51 , is applied to the LV circuit 22. The high operational amplifier 42. The operational amplifier 42 com voltage HV , which is the output voltage of the power supply pares the reference voltage to the voltage of the negative unit 14 , is applied to the HV circuit 23 as it is . The operating input terminal . The operational amplifier 42 and the field current IHV of the HV circuit 23 flows out from the HV 
effect transistor 43 operate as one voltage regulator . More 10 circuit 23 via a ground line 36. The ground line 36 is specifically , in the field - effect transistor 43 , a current flows connected to a grounded external connection terminal 20 . from the voltage application line 31 into the voltage appli 
cation line 35 via the source - drain of the field - effect tran A power consumption B of the driving device illustrated 

in FIG . 4 can be calculated as follows . sistor 43 so as to equalize the voltage of the positive input 
terminal and the voltage of the negative input terminal . This 15 
stabilizes the voltage of the voltage application line 35 at the Power consumption B = medium voltage MVxcurrent 

IMV + high voltage HVxcurrent IHV ( 2 ) low voltage LV and the stabilized voltage is applied to the 
LV circuit 22 . Assuming that the current IMV is 40 [ mA ] and the current 
On the other hand , the high voltage HV , which is the IHV is 35 [ mA ] as well as HV = 7 [ V ] , MV = 1.8 [ V ] , and 

output voltage of the power supply unit 14 , is applied to the 20 LV = 1.2 [ V ] as mentioned above , the power consumption 
HV circuit 23 via the voltage application line 33 to operate B = 1.8 [ V ] x40 [ mA ] +7 [ V ] x35 [ mA ] = 317 [ mW ] from 
the HV circuit 23. The operating current IHV of the HV Expression ( 2 ) 
circuit 23 flows into the reuse circuit 24 via the relay With current consumptions in the circuits being the same , 
connection line 34. The operating current IHV further flows the calculation of the power consumption A according to 
to the voltage application line 35 via the source - drain of the 25 Expression ( 1 ) will be : 
field - effect transistor 44. The voltage of the voltage appli Power consumption A = 1.8 [ V ] x ( 40 [ mA ] -35 [ mA ] ) + 7 
cation line 35 is stabilized at the low voltage LV , and the [ V ] -1.2 [ V ] ) x35 [ mA ] = 212 [ mW ] . The power consumption 
stabilized voltage is applied to the LV circuit 22. Thus , a A of the driving device in the first embodiment illustrated in 
resultant current of part of the current IMV and the current FIG . 1 is reduced from the power consumption B by 
IHV flows through the LV circuit 22 as the current ILV . 30 approximately 33 % . That is , the power consumption can be 

The field - effect transistor 44 turns on and off together with reduced when the current IHV from the HV circuit 23 is 
the field - effect transistor 43 according to the output voltage reused in the LV circuit 22. The range of each of the driving 
of the operational amplifier 42. Thus , the flow of the voltages VOUT is higher than the low voltage LV . Thus , 
operating current IHV of the HV circuit 23 into the voltage even when the current IHV from the HV circuit 23 is reused 
application line 35 is controlled by the source - drain of the 35 in the LV circuit 22 , the driving voltages VOUT can be 
field - effect transistor 44 so as to stabilize the voltage of the varied within the desired voltage range of VOUT , to 
voltage application line 35 at the low voltage LV . A voltage VOUT , as shown in FIG . 2 . 
Vds between the source and drain of the field - effect tran In the above - described first embodiment , the start - up 
sistor 44 is determined by the current flowing through the circuits 45 and 46 are provided so that the voltage of the 
source - drain of the field - effect transistor 44 and the gate 40 voltage application line 35 converges to the low voltage LV 
potential of the field - effect transistor 44. Thus , by the immediately after the power is turned on . However , if the 
voltage , the potential of the relay connection line 34 is also voltage of the voltage application line 35 that has reached 
determined . the low voltage LV after some delay since the power 
When the current IHV varies by the operation of the HV activation causes no problems on the operation of the LV 

circuit 23 , the voltage of the relay connection line 34 also 45 circuit 22 , there is no need to provide the start - up circuits 45 
varies . The clamp circuit 47 suppresses such variation in the and 46 . 
voltage of the relay connection line 34. The bypass capacitor In the above - described first embodiment , the circuit to 
48 prevents the ripple voltage of the relay connection line which the high voltage HV is applied in the driving device 
34. Depending on the balance between the current IHV and is the series circuit of the HV circuit 23 and the LV circuit 
the current ILV , the currents may flow in both directions 50 22. All of the current IHV flowing through the HV circuit 23 
between the voltage application line 31 and the relay con flows through the LV circuit 22. When the HV circuit 23 
nection line 34 via the field - effect transistors 43 and 44. The includes a part that requires a voltage level range from a 
size ratio between the field - effect transistors 43 and 44 is ground level ( for example , 0 [ V ] ) to the high voltage HV , a 
determined so as to prevent such current flow , and the driving device may be configured in such a way that the HV 
currents flowing through the field - effect transistors 43 and 55 circuit 23 is divided and part of the current is not reused as 
44 are thus optimized . illustrated in FIG . 5. Such a driving device will be described 

A power consumption A of the driving device according below as a second embodiment . 
to the first embodiment illustrated in FIG . 1 can be calcu In the second embodiment illustrated in FIG . 5 , the HV 
lated as follows . circuit includes HV circuits 61 and 62 and an HV output 

60 circuit 63 in the driver unit 12. The HV circuit 61 is a logic 
Power consumption A = medium voltage MVx ( current circuit or level shifter for controlling the HV circuit . The HV 

IMV - current IHV ) + ( high voltage HV - low volt circuit 61 is a circuit that requires the voltage range from the age LV ) xcurrent IHV ( 1 ) ground level to the high voltage HV . The voltage application 
As a comparison to the power consumption A , FIG . 4 line 33 and the ground line 36 are connected to the HV 

illustrates an example of a driving device using a low 65 circuit 61. The ground line 36 may be connected to the 
voltage stepped down by a regulator as shown in Japanese ground line 32. A current IHVA obtained by the high voltage 
Patent Kokai No. 2007-122156 mentioned above without HV , which is supplied via the voltage application line 33 , 
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flows into the HV circuit 61 as an operating current . The through the HV circuit 62 and the HV output circuit 63 that 
current IHVA then flows from the HV circuit 61 to the require no voltage level of 0 [ V ] , on the other hand , is reused 
ground line 36 . in the LV circuit 22. Thus , the power consumption of the 

The HV circuit 62 is a bias circuit , for example , and the driving device can be reduced . 
HV output circuit 63 is an output amplifier circuit , for 5 FIG . 6 illustrates an arrangement and wiring example 
example . The HV circuit 62 and the HV output circuit 63 when the circuits ( excluding the MV circuit ) of the driving operate even when the ground - side potential is larger than or device illustrated in FIG . 5 are integrated . As illustrated in equal to the low voltage LV . The HV circuit 62 and the HV FIG . 6 , each of the LV circuit 22 , the HV circuits 61 and 62 , output circuit 63 are circuits in which the application of the and the HV output circuit 63 in an IC 70 is dispersedly positive potential of the high voltage HV is required or 10 arranged into a plurality of circuits . The dispersedly desired . arranged LV circuits 22 and the reuse circuit 24 are con The voltage application line 33 and the relay connection 
line 34 are individually connected to each of the HV circuit nected to one another with the voltage application line 35 . 
62 and the HV output circuit 63. A current IHV2 obtained by The dispersedly arranged HV circuits 61 are connected to 
the high voltage HV , which is supplied via the voltage 15 one another with the ground line 36. The ground line 36 is 
application line 33 , flows into the HV circuit 62 as an also wired to the outside of the IC 70 via pads 71 to 77. The 
operating current . A current IHV3 obtained by the high dispersedly arranged HV circuits 62 are connected to one 
voltage HV , which is supplied via the voltage application another with a connection line 37. The dispersedly arranged 
line 33 , flows into the HV output circuit 63 as an operating HV circuits 62 are further connected to the reuse circuit 24 
current . The currents IHV2 and IHV3 then flow from the HV 20 and the pad 75. The dispersedly arranged HV output circuits 
circuit 62 and the HV output circuit 63 to the relay connec 63 are connected to one another with a connection line 38 
tion line 34 as a resultant current IHVB . A bypass capacitor and further to the pad 74. The pads 74 and 75 are connected 
64 is further connected between the relay connection line 34 to each other with the relay connection line 34. The bypass 
and the ground line 36 . capacitor 64 is externally connected between the pads 73 

The other configuration of the second embodiment illus- 25 and 74 . 
trated in FIG . 5 is the same as the configuration illustrated While the above - described embodiments show some 
in FIG . 1. Once the high voltage HV , which is an output examples of the driving device that drives an organic EL 
voltage of the power supply unit 14 , is applied to the HV display panel as a display panel , the present invention is not 
circuits 61 and 62 and the HV output circuit 63 via the limited thereto . The present invention can also be applied to 
voltage application line 33 , the HV circuits 61 and 62 and 30 a display driving device that drives another type of display 
the HV output circuit 63 operate . The operating current panel and operates by the application of a plurality of supply 
IHVA of the HV circuit 61 flows to the ground line 36. The voltages having different voltage levels . 
operating currents IHV2 and IHV3 of the HV circuit 62 and This application is based on Japanese Application No. 
the HV output circuit 63 , on the other hand , flow to the reuse 2018-013271 , which is incorporated herein by reference . 
circuit 24 as the current IHVB via the relay connection line 35 
34. The current IHVB further flows to the voltage applica What is claimed is : 
tion line 35 via the source - drain of the field - effect transistor 1. A display driving device configured to drive a display 
44 shown in FIG . 3. The voltage of the voltage application panel comprising : 
line 35 is stabilized at the low voltage LV and the stabilized a high supply voltage operation unit configured to gen 
voltage is applied to an LV circuit 22. Thus , a resultant 40 erate an operating current under application of a high 
current of part of a current IMV and the current IHVB flows supply voltage so as to supply driving voltages to said 
through the LV circuit 22 as current ILV . Here , display panel ; 
IHVB = IHV - IHVA . a low supply voltage operation unit configured to operate 

A power consumption C of the driving device according under application of a low supply voltage lower than 
to the second embodiment illustrated in FIG . 5 can be 45 said high supply voltage thereby to control said high 
calculated as follows . supply voltage operation unit ; and 

Power consumption C = medium voltage MVx ( current a reuse circuit configured to receive said operating current 
IMV - current IHVB ) + high voltage HVxcurrent from said high supply voltage operation unit and supply 
IHVA + ( high voltage HV - low voltage LV ) said operating current to a ground side via said low 
current IHVB ( 3 ) supply voltage operation unit so as to apply said low 

Assuming that the current IHVA flowing through the HV supply voltage to said low supply voltage operation 
circuit 61 is 5 [ mA ] , the resultant current IHVB of the unit , wherein 
currents IHV2 and IHV3 flowing through the HV circuit 62 said reuse circuit includes : 
and the HV output circuit 63 is 30 [ mA ] , and the other a first switching element connected between a first 
voltage values and current values are the same as the values 55 voltage application line and a second voltage appli 
used in the aforementioned calculation of the power con cation line , said first voltage application line being 
sumption A , the calculation of the power consumption C connected to said reuse circuit so as to apply a 
according to Expression ( 3 ) will be : medium supply voltage lower than said high supply 

Power consumption C = 1.8 [ V ] x ( 40 [ mA ] -30 [ mA ] ) + 7 voltage and higher than said low supply voltage to 
[ V ] x5 [ mA ] + ( 7 [ V ] -1.2 [ V ] ) x30 [ mA ] = 227 [ mW ] . It can be 60 said reuse circuit , said second voltage application 
seen that the power consumption C of the driving device of line being connected to said low supply voltage 
the second embodiment illustrated in FIG . 5 is reduced from operation unit so as to apply said low supply voltage 
the power consumption B of the exemplary driving device to said low supply voltage operation unit ; 
illustrated in FIG . 4 by about 28 % . As just described , in the a second switching element connected between said 
HV circuit 61 , the operating current IHVA thereof flows to 65 second voltage application line and a relay connec 
the ground line 36 so as to obtain a voltage level range from tion line , said relay connection line being connected 
0 [ V ] to the high voltage HV . The current IHVB flowing between said high supply voltage operation unit and 
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said reuse circuit so as to supply said operating than said high supply voltage to said relay connection 
current from said high supply voltage operation unit line when it receives said medium supply voltage . 
to said reuse circuit ; and 4. The display driving device according to claim 1 , 

a switch driving unit configured to control each of said wherein the reuse circuit further includes : 
first switching element and said second switching a clamp circuit connected to said relay connection line , 

the clamp circuit being configured to reduce a voltage element on and off so that a voltage of said second of said relay connection line to a predetermined clamp voltage application line equals a reference voltage voltage or less ; and equal to said low supply voltage . a bypass capacitor configured to remove a ripple voltage 
2. The display driving device according to claim 1 , of said relay connection line . 
wherein 5. The display driving device according to claim 1 , 
said reuse circuit further includes wherein said display panel is an organic EL display panel . 

a reference voltage generation unit configured to gen 6. The display driving device according to claim 1 , 
erate said reference voltage . wherein a variation range of said driving voltages is lower 

3. The display driving device according to claim 1 , than said high supply voltage and higher than said low 
wherein the reuse circuit further includes : supply voltage . 

a first start - up circuit configured to temporarily apply a 7. The display driving device according to claim 1 , 
voltage equal to said low supply voltage to said second wherein part of said high supply voltage operation unit 
voltage application line when it receives said medium supplies said operating current directly to said ground side 
supply voltage ; and without passing said operating current through said low 

a second start - up circuit configured to temporarily apply supply voltage operation unit . 
a voltage higher than said low supply voltage and lower 
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